Artesian Well Abandonment at Launch Complex 39A by Johansen, Deda & Morgan, Lindsay
      
 
 
 
 
April 29, 2015
 
 
Mr. Dinh Vo 
Remediation Project Manager 
NASA/John F. Kennedy Space Center 
Mail Code: TA-A4B 
Kennedy Space Center, Florida 32899 
 
Subject: Final Report - Artesian Well Abandonment at Launch Complex 39A 
John F. Kennedy Space Center, Florida 
  Contract No. NNK12CA14B-NNK14CA26T 
 
Dear Mr. Vo: 
Jacobs Engineering Group, Inc. and CORE Engineering & Construction, Inc. (Jacobs-CORE) are 
pleased to submit this letter report documenting well abandonment activities at one site located at 
John F. Kennedy Space Center (KSC), Florida. The well abandonment activities documented in 
this report were conducted at Launch Complex 39A.   
1.0  BACKGROUND 
On September 25, 2014, the National Aeronautics and Space Administration (NASA) Remediation 
Project Manager (RPM) requested that Jacobs-CORE complete abandonment of an artesian well 
under Contract No. NNK12CA14B, Task Order No. 06. The site and task were:  
 Launch Complex 39A:  Abandon the artesian well located on the liquid oxygen (LOX) side 
of site, as the well is no longer utilized.  
Project expectations and site-specific assignment details, including site access and notification 
requirements, were discussed between the NASA RPM and Jacobs-CORE personnel during a kick-
off meeting held on October 30, 2014 at KSC. Logistics, schedules, and safety were also key topics 
discussed during the meeting. The abandonment method for the artesian well was communicated 
by the NASA RPM to be “abandon-in-place”, in the same manner as was done for the artesian 
well previously abandoned on the liquid hydrogen (LH2) side of the site in December 2012. 
An addendum (Addendum No. 5) to the Site-Specific Safety and Health Plan (SSSHP) for Contract 
No. NNK12CA14B was issued by Jacobs-CORE in November 2014 to address work to be 
performed under Task Order No. 06. The SSSHP addendum was coordinated with the NASA RPM 
and was accepted by NASA Safety and Environmental Health in November 2014.  
2.0  LAUNCH COMPLEX 39A  
Launch Complex 39A is located east of the Vertical Assembly Building (VAB) area at KSC, 
adjacent to the Atlantic Ocean (Figure 1). The launch complex dates back to the 1960s and has 
been used for NASA’s Apollo and Space Shuttle programs. The launch complex is currently being 
leased to SpaceX where it is being modified to support future launches. Under environmental 
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regulation, Launch Complex 39A is designated as Solid Waste Management Unit (SWMU) 008, 
and is being managed for residual soil and groundwater contamination.  
The artesian well tasked for abandonment was located on the LOX side (northwest area) of the 
launch complex (Figure 2). The exact date of well installation is unknown. The well was no longer 
in use at the time of the abandonment request, but was previously utilized under St. Johns River 
Water Management District (SJRWMD) consumptive use permit (No. 50054) for the Floridan 
Aquifer. The exact construction details of the LOX artesian well were also unknown; however, a 
similar-type artesian well was previously located on the LH2 side of the site, which was abandoned 
in 2012. Based on discussions with the NASA RPM and review of the LH2 artesian well 
abandonment completion report, the LH2 artesian well was reported to be an 8-inch diameter, 330-
foot deep well. The NASA RPM communicated that the LOX artesian well was likely to be an 8-
inch diameter, 380-foot deep well. This information was used for scoping, and was subsequently 
confirmed to be substantially accurate. No additional information could be found for the LOX 
artesian well using the NASA Remediation Information System (RIS).  
The following sub-sections detail abandonment activities completed for the LOX artesian well 
located at Launch Complex 39A. 
2.1  Pre-Abandonment Activities 
Several activities were completed prior to initiating abandonment. The following sections outline 
these activities. 
2.1.1 Permits 
Various permits were obtained in preparation of well abandonment activities, which included: 
 Well Abandonment Permit: A well abandonment permit was issued by SJRWMD in 
November 2014 (Permit No. 140159-1). Environmental Drilling Service, Inc. (EDS; 
Florida Water Well Contractor License Number 2406), which was subcontracted to 
perform the abandonment, applied for and obtained the permit.  
 Dig Permit: A KSC excavation permit request (EPR) was submitted through the EPR 
Administrator on November 11, 2014. The request (No. 17195) was approved on 
November 12, 2014. The excavation permit inspector (EPI) was contacted prior to field 
work to mark utilities and obtain final signature on the permit. Environmental review 
comments regarding soil and groundwater constraints at the site were communicated with 
the point of contact (POC) designated on the permit prior to initiating field work. 
Correspondence was obtained from the POC that contaminated soil adjacent to the well 
had been excavated since the comment was made on the dig permit; therefore, no 
additional guidance was necessary. 
 Hot Work Permit:  A hot work permit was issued by the KSC Fire Inspector on December 
8, 2014 (Permit No. 127775; renewed under Permit Nos. 128279 and 128915). The 
purpose of the hot work permit was to account for torching and grinding necessary to 
disassemble the well’s aboveground piping. 
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2.1.2 Electrical Switchbox Removal 
In November 2014, the NASA RPM coordinated for power to be disconnected and for the 
associated electrical switchbox to be removed from the LOX artesian well. This was coordinated 
through an on-base engineering support request. Confirmation that power was disconnected and 
that the electrical switchbox was removed, was received via email by the NASA RPM on January 
15, 2015. This was also confirmed during a site visit prior to mobilizing for the abandonment. 
2.1.3 Water Controls Measures 
Water control measures became an integral part of the planning process to adjust to changing site 
conditions. In November 2014, the NASA RPM and Jacobs-CORE personnel visited the site to 
locate the artesian well and inspect the area for access. At the time of the site visit, only the 
transformer and supporting concrete pad were present in the area of the well. During a subsequent 
site visit in early January 2015, Jacobs-CORE noted additional work on-going in the area of the 
well, which included trenching new utility lines, excavation of contaminated soil, and installation 
of an air sparge groundwater remediation trailer. To account for these new activities, further 
coordination efforts were completed between Jacobs-CORE, the NASA RPM and the RPM for the 
remediation project, and stakeholders performing work in that area. Additional on-site visits were 
completed in late January 2015 with Jacobs-CORE personnel, air sparge trailer stakeholders, and 
a representative from the drilling company subcontracted to perform the abandonment. These visits 
were used to discuss and finalize access limitations, field work logistics, and water 
control/management options to protect surrounding infrastructure from potential accumulation of 
water during the abandonment process.  
The recommended water control plan consisted of the use of hay bales to direct water away from 
the transformer and air sparge trailer, and towards the drainage ditch south of the well. Stakes 
would secure the hay bales. Sediment control measures were not deemed necessary for within the 
drainage ditch (in the event that water reached the ditch), as it was confirmed that a filter sock was 
already installed within the drainage ditch for other work that was being completed in that area. 
The recommended water control plan received concurrence from the NASA RPM. The plan was 
finalized in a document that was disseminated on February 2, 2015 to the NASA RPM, air sparge 
trailer stakeholders, and Jacobs-CORE personnel that would be overseeing the field work. 
2.1.4 Start Date Coordination 
Start dates for field work were coordinated with the NASA RPM, the SpaceX facility manager, 
and air sparge trailer stakeholders. The dates were also populated on the NASA RIS calendar. 
2.2 Abandonment Activities 
Abandonment of the LOX artesian well at Launch Complex 39A was completed between February 
3-5, 2015. The abandonment was completed by EDS with field oversight and quality control (QC) 
performed by Jacobs-CORE. The well was abandoned-in-place with grout via tremie-method, and 
all aboveground completions were removed to below grade with exception of a portion of the 
discharge pipe. This pipe was left in place in the event that it might need to be reconnected to the 
LOX operations for a future use. Final site cleanup and restoration activities were completed by 
Jacobs-CORE on February 6 and 11, 2015.  
                                                                                                                                            NASA – John F. Kennedy Space Center 
                                                                                                                                       Well Abandonment Report – LC39A 
                                                                                                   29 April 2015 
                                                                                                              Page 4 of 5 
 
 
The following sub-sections detail the stages of abandonment activities. 
2.2.1 Field Work 
Prior to each day of field work, daily “tailgate meetings” were held to discuss the day’s activities, 
review health and safety concerns and protocol, and confirm communication procedures. The dig 
status and the day’s forecasted weather and weather warning protocols were also discussed during 
these meetings. All applicable project and site-specific documentation (permits, SSSHP, maps, 
etc.) was kept on-site throughout the duration of abandonment activities.  
Initial field activities involved set-up of planned water control measures, and staging of materials 
and equipment for the abandonment process. Two of the bollards located aside the well were also 
removed to obtain clear access for the equipment necessary to complete the abandonment. After 
set-up and staging were complete, a portion of the aboveground piping was dismantled to gain 
access to remove the well’s pump and riser. Extra attention was given to the method of 
disassembly, given the proximity of surrounding infrastructure and hay bale placement. Once the 
piping was dismantled, the drill rig was used to hoist the pump out of the well, which was found 
to be positioned approximately 35-feet below top of casing. A multi-purpose manifold was 
subsequently connected onto the wellhead as a junction to pump grout into the well, to direct return 
water flow, and to close-off the artesian flow in order to allow grout to set properly. 
Once the manifold was connected, an initial batch of grout was pumped into the well to halt 
artesian flow. The grout was mixed on-site and consisted of water, neat cement, and a percentage 
of bentonite additive. A senior, registered professional geologist from Jacobs-CORE was on-site 
to oversee the formulation and ensure appropriate densities were achieved. The grout mixture was 
then pumped into the well through a tremie pipe that was positioned near the bottom of the well. 
Approximately 400 gallons of grout was pumped into the well at that time; nearly half of the 
calculated volume for an 8-inch, 380-foot well. After this grout mixture was added, the tremie pipe 
was retracted and the valve on the manifold was closed off to allow the grout to set overnight. 
Following the overnight set-up period, clear artesian water flow was still encountered when the 
valve was opened. The flow was significantly reduced from the pre-abandonment flows; however, 
the continued flow of water indicated that either the grout did not fully set, or that the open interval 
within the aquifer was not fully covered by the grout that did set. The tremie pipe was re-installed 
into the well to tag the grout, and discovered that the grout was set below 250-feet. The tremie 
pipe was re-set to an appropriate depth in the well in order to pump in additional grout. This second 
stage of grouting halted artesian flow. The shut-off valve was closed again, and the grout was 
allowed to set overnight.
No artesian flow was encountered after the second overnight set-up period, and the grout was 
tagged at 150-feet. The tremie pipe was re-set in the well and a final stage of grouting was 
performed to bring the seal to grade. Once this was complete, the manifold was detached and the 
remainder of the wellhead piping was removed to below grade. The supporting concrete pad was 
also removed during this process. The area was then re-graded to match existing conditions and 
the site area was appropriately cleaned up and restored. A total of 130 bags of neat cement were 
documented to have been used for the abandonment process, which aligns with amounts needed 
for a 380-foot well. 
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Jacobs Engineering Group, Inc.  
2405 N. Courtenay Parkway, Suite 201C 
Merritt Island, Florida 32953 
Phone: (321) 783-7033 
www.jacobs.com 
CORE Engineering & Construction, Inc. 
1020 Railroad Avenue 
Winter Park, Florida 32789 
Phone: (407) 622-2673 
www.core-encon.com 
Final field work activities included removing all the hay bales from the site, installing a blind 
flange on the portion of the discharge pipe remaining aboveground, and mending a copper 
grounding wire that was inadvertently damaged during the abandonment process. The blind flange 
was placed over the discharge pipe to prevent access to the pipe until such time as it may be 
necessary. These activities were completed by Jacobs-CORE personnel on February 6 and 11, 
2015. The decision to leave a portion of the discharge pipe aboveground was communicated to, 
and was concurred by the NASA RPM.
A photo log and field notes from well abandonment activities are provided in Appendix A. A copy 
of the water control plan (discussed in Section 2.1.3) is included in Appendix B. Copies of the dig 
and hot work permits are also provided in Appendix B.  
2.2.2 Disposal 
Initial material disposal was completed on February 3, 2015 for the aboveground piping that was 
first dismantled to begin the abandonment. This material was initially taken to the Reutilization, 
Recycling and Marketing Facility located on Ransom Road; however, facility personnel directed 
the scrap material to be taken to a commercial facility. The material was subsequently transported 
to Dominion Metals in Cocoa Beach, Florida for recycling. The material recycled was registered 
as 1,000 pounds of tin. Copies of the disposal receipt is provided in Appendix C. All other material 
from the abandonment process was taken off-site by EDS following abandonment activities for 
proper disposal. 
2.2.3 Well Completion Report 
A well completion report was submitted back to SJRWMD on February 23, 2015 for the issued 
permit. The completion report was completed and relinquished by EDS. A copy of the well 
completion report, with associated permit, is provided in Appendix D.  
3.0  SUMMARY
In February 2015, the LOX artesian well at Launch Complex 39A was properly abandoned-in-
place with grout via tremie-method. The artesian well was 8-inches in diameter and approximately 
380-feet deep. All aboveground completions were removed to below grade, with exception of a 
portion of the discharge pipe. A blind flange was placed over the discharge pipe that remained 
aboveground. Water control measures implemented at the site were effective in protecting 
surrounding infrastructure. Following abandonment, the area was re-graded to match existing 
surroundings and the site was cleaned up and restored appropriately. All materials (concrete pad, 
well pump, aboveground well piping, etc.) were disposed of accordingly.  
If you have any questions or need additional information, please feel free to contact us. 
Sincerely, 
 
 
Deda Johansen     Lindsay Morgan, E.I. 
Program Manager     Project Manager 
cc: John Armstrong, FDEP 
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November 2014: Pre-abandonment site conditions.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
November 2014: Pre-abandonment site conditions.   
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November 2014: Well tag identifying permit and use.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
January 2015: The well’s electrical junction box was removed prior to well abandonment. Note 
utility line trenching and soil removal activities also completed in this timeframe.  
 
 
Photo Log – Artesian Well Abandonment 
Launch Complex 39A 
 February 2015 
Page 3 of 9 
 
 
 
 
 
January 2015: Soil removal activities were completed adjacent to the well prior to abandonment.  
These activities were not associated with the abandonment process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
January 2015: A groundwater remediation air sparge trailer was also installed adjacent to the 
well prior to abandonment.   
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29 January 2015:  Hay bales were placed around the well as a water control to protect 
surrounding infrastructure and direct water towards the drainage ditch south of the well. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
03 February 2015: Prior to the abandonment, the hay bales were secured using stakes. 
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03 February 2015: After a portion of the aboveground piping was removed, the drill rig was set 
up in preparation to remove the pump and riser. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
03 February 2015: The pump and riser are hoisted out the well. The pump was positioned 
approximately 35 feet below the well casing. 
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03 February 2015: The hay bales were an effective water control measure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
04 February 2015:  After the pump was removed, a manifold was connected onto the wellhead. 
Tremie pipe was installed to pump grout into the well.  
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04 February 2015: Grout was mixed on-site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
04 February 2015: Grout was pumped into the well via tremie-method. 
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05 February 2015: Once artesian flow was stopped, the manifold and remaining wellhead was 
removed and the grout seal was brought to grade. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
05 February 2015: Once grouting was complete, the concrete pad was removed and the 
remaining wellhead piping was removed to below grade. The site was re-graded to match 
existing surroundings and the area was restored. 
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06 February 2015:  A blind flange was placed on the remaining discharge pipe left above grade.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11 February 2015:  A copper grounding wire inadvertently damaged during the abandonment 
process was fixed by Cad-welding. 
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Planned Water Controls – LC-39A Artesian Well Abandonment 
Field Work Start:  03 February 2015 (Tuesday) 
Estimated Duration:  3-4 days 
Well Location:  LC-39A (LOX side) 
Anticipated Field Events:   
1. If necessary, remove bollard south of well to obtain clear access. 
2. Set up planned water controls (see below for details). 
3. Disassemble aboveground well piping and remove well pump and riser. 
4. Install flange, reducer, and valve to well head and pump grout into well. 
5. After allowing time for grout to set, open valve and check for flow. If no flow, remove well head 
and top off to surface with grout. Cap effluent pipe. If flowing, continue grouting until no flow 
conditions exist. 
6. Restore site to existing conditions. 
Logistics/Coordination: 
 The artesian well is located in an area where other environmental remediation work is being 
completed and where an active transformer is situated. An air sparge trailer has just been installed 
adjacent to the well. 
 The amount of water that will be discharged will be dependent on pressure within the well/water 
level heads. Water will be discharged when the aboveground assembly is dismantled and during 
pump/riser removal. Based on discussions with the driller, it is estimated that the well may flow 
for up to 2 hours. This is a very conservative estimate, as the driller indicated as it may only be ½-
hour. The grouting process will halt artesian flow. 
 Jacobs/CORE personnel met with Tetra Tech personnel on 22 January 2015 (Thursday) to discuss 
site remediation activities in the area and air sparge trailer installation/start-up. Tetra Tech is 
aware of the start date and anticipated flow of water. 
 An on-site meeting was held on 28 January 2015 (Wednesday) to discuss field logistics and water 
control options. Survey measurements were also collected to identify natural drainage pathways 
in this area. Although the area is relatively flat in the area of the well, the collected measurements 
indicate that water would flow towards the drainage ditch south of the well if enough 
accumulates. However, it is understood that there is infrastructure in the area of the well in which 
we do not want water to accumulate near. A water control plan, by use of hay bales, was therefore 
proposed and agreed upon with the NASA RPM (see plan below). 
Planned Water Controls: 
1. Hay bales will be used for water control. The hay bales will be placed around/in the area of the 
artesian well to direct water away from the transformer and air sparge trailer and toward the 
drainage ditch south of the well. Stakes will be used to secure the hay bales. 
2. A filter sock is already located in the drainage ditch for other work being completed in this area. 
It has been confirmed that this filter sock will still be in place during the time when abandonment 
activities are being completed. No additional controls are needed within the drainage ditch. 
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3. Best management practices will be employed to ensure that existing infrastructure is not 
compromised and the area is restored to existing conditions.   
4. Site contacts will be notified if any problems are encountered during abandonment activities. 
Contacts included: 
 NASA RPM:  Dinh Vo,  
 Tetra Tech:  Chris Hook,        Chris Pike, 302-                                                                                         
          or Chris Neumann  
 
 SpaceX Facility Manager:  Todd Ziegler  
 
 
 
 
 
 
 
 
 
 
 
 
 
Hay Bales set up to control/divert water 










 





